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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-18 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


4,5 




No: 


Claims 


1-3,6-18 


Industrial applicability (IA) 


Yes: 


Claims 


1-18 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1 : WO 85 04298 A (APPLIED SPECTRUM TECH) 26 September 1 985; 
D2: US-A-5 768 426 (RHOADS GEOFFREY B) 16 June 1998. 

2. Claim 1 does not meet the requirements of Article 6 PCT in that the matter for 
which protection is sought is not clearly defined. The claim describes a data 
encoding device for serial data. Each input bit is combined with a plurality of 
additional encoding bits (forming an encryption key) to derive an encoded output 
bit and a plurality of updated encoding bits. 

Further, "each subsequent input bit is encrypted using an updated key which is 
derived from previous values of the key and the input bit" which is completely 
unclear because neither an encryption function nor an "updated" key or "previous 
values" of a key have been defined. It appears that the updated key is simply 
formed by the updated encoding bits, and said updated encoding bits are derived 
from previous encoding bits and the input bit. Each subsequent input bit is then 
combined with the updated encoding bits, i.e. the original encryption key merely 
acts as an initial value for the encoding bits. 

Still further, "the combination function performed by the encoding unit combines 
the input bit with a function of the key" which is not clear either because the 
function of a key is not defined. Concerning the combination function, the claim 
defines that "over time the encoded output bitstream comprises substantially white 
noise" which does not enable the skilled person to determine which technical 
features are necessary to perform the stated function. The technical features 
necessary for achieving this result should therefore have been added. 

A data encoding device having serial data input and encoded serial output, 
wherein the serial input is supplied to an encoding unit which combines each input 
bit with a plurality of additional encoding bits to derive an encoded output bit and a 
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plurality of updated encoding bits, such that the above-mentioned result is 
achieved, is known from document D1 (see the abstract, fig. 1 , and p. 7) and 
document D2 (see figs. 5 and 6 in conjunction with col. 17, I. 1 - col. 18, I. 29). 
These documents do not disclose to derive the updated encoding bits from 
previous encoding bits and the input bit. 

However, since neither the original encryption key nor the combination function 
referred to above are defined in more detail, the claim currently also covers any 
well-known recursive structure wherein the output bit is derived from an input bit 
and a previous output bit (like e.g. y(i) = x(i) © y(i-1) with y(i-1) corresponding to an 
encoding bit to be updated and a random initial value y(0) corresponding to the 
original encryption key). The subject-matter of claim 1 can therefore not be 
considered as involving an inventive step in the sense of Article 33(3) PCT. 

3. The features added by claims 2, 7, 8, and 10 are known as follows: 

a random number generator which generates a plurality of encoding bits for the 
encoding device (claim 2): see D1, pseudo random code generator 102, and D2, 
noise source 206; 

the input comprises digital audio data (claim 7): see D2, col. 17, I. 9-13; 

a transmitter for supplying the encoded serial output signal to an output port 
(claim 8): see D1 , output of transmit path, and D2, output port 234; 

a compact disc player (claim 10): see D2, col. 18, I. 26-29. 

Thus, the subject-matter of claims 2, 7, 8, and 1 0 does not meet the requirements 
of Article 33(3) PCT either. 

4. The subject-matter of claims 3; 6, and 9 does not involve an inventive step in the 
sense of Article 33(3) PCT for the following reasons: 

Storing a predetermined number of previous values of the random bit generator in 
order to derive a multiple bit random word (claim 3) is a well known technique to 
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the skilled person. 

Carrying out the function performed by the encoding unit more rapidly than the 
time associated with the reception of each input bit from the serial data input is an 
obvious possibility for the skilled person intending to get the encoded output bit 
from the input bit with zero delay (claim 6). 

A digital audio signal in the SPDIF or AES/EBU format (claim 9) is well known to 
the skilled person. Using these formats for the output of the device according to 
D2 which also deals with audio signals would therefore not require any inventive 
skill. 

5. It is clear from the description on pages 8-9 in conjunction fig. 4 and claim 1 that it 
is essential to the definition of the invention that each input bit is combined with a 
plurality of encoding bits to derive an encoded output bit and a plurality of updated 
encoding bits, and said updated encoding bits are derived from previous encoding 
bits and the input bit. 

Since independent claim 16 does not contain these features it does not meet the 
requirement following from Article 6 PCT taken in combination with Rule 6.3(b) 
PCT that any independent claim must contain all the technical features essential 
to the definition of the invention. 

However, when clarified in that sense, claim 16 comprises all the features of claim 
8 and is therefore not appropriately formulated as a claim dependent on the latter 
(Rule 6.4 PCT). 

The features added by claim 16 (a dedicated clock signal at the input and an 
intrinsically defined clock signal in the output data, and control data for enabling 
the audio input to be reconstructed at an associated decoding device) are part of 
the SPDIF and AES/EBU standard, as acknowledged on p. 1 of the present 
application. In view of par. 6 above, the subject-matter of claim 16 does therefore 
not involve an inventive step in the sense of Article 33(3) PCT either. This 
objection also applies to dependent claims 17 and 18. 
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6. Claims 11, 12, and 13 only define a decoding device and apparatus 
corresponding to the encoding device and apparatus according to claims 1 , 2, and 
8. Thus, the objections made with respect to claims 1 , 2, and 8 are also valid for 
claims 11, 12, and 13. 

7. Speakers for dutputting audio signals are well known to the skilled person. Thus, 
the subject-matter of claim 14 also lacks an inventive step (Article 33(3) PCT). 

8. Claim 15 only defines a data communication system comprising a combination of 
known or obvious devices. In view of fig. 1 of D1 , such a system cannot be 
considered as involving an inventive step in the sense of Article 33(3) PCT either. 

9. Claims 4 and 5 define a permutation unit in addition to the random number 
generator to generate a random word as the encoding bits. With that, the 
dependence of each random word on the previous random words can be 
disguised and the "whiteness" of the encoded output stream can be improved. 
Such a solution is not suggested by the prior art. An appropriately drafted claim 
based on this feature might therefore meet the requirements of the PCT with 
respect to novelty and inventive step. 

Re Item VII 

Certain defects in the international application 

1. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in documents D1 and D2 is not mentioned in the description, nor are 
these documents identified therein. 

2. The independent claims are not in the two-part form in accordance with Rule 
6.3(b) PCT, which in the present case would be appropriate, with those features 
known in combination from the prior art being placed in a preamble (Rule 6.3(b)(i) 
PCT) and with the remaining features being included in a characterising part (Rule 
6.3(b)(ii) PCT). 

3. The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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Re Item VIII 

Certain observations on the international application 

see item V. 
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CLAIMS 

1. A data encoding device having a serial data input and an encoded serial data output, 
wherein the serial input is supplied to an encoding unit which combines each input bit with a 

5 plurality of additional encoding bits forming an encryption key, to derive an encoded output bit 
and a plurality of updated encoding bits, wherein each subsequent input bit is encrypted using 
an updated key which is derived from previous values of the key and of the input bit, and 
wherein the combination function performed by the encoding unit combines the input bit with a 
function of the key, such that over time the encoded output bit stream comprises substantially 

10 white noise. 

2. A data encoding device as claimed in claim 1, wherein a random number generator is 
provided which generates a stream of bits, an initial plurality of encoding bits being derived 
from the output of the random number generator for initialisation of the encoding device. 



15 



20 



3 . A data encoding device as claimed in claim 2, wherein each random bit is provided to a 
transformation unit comprising means for storing a predetermined number of previous values 
of the random bit to derive a multiple bit random word. 

4. A data encoding device as claimed in claim 3 , wherein the random word is supplied to 
a permutation unit which generates the initial plurality of encoding bits. 



5. A data encoding device as claimed in claim 4, wherein the serial input comprises a 
string of digital words each comprising a predetermined number of bits, and wherein the 

25 random number generator is clocked using a word clock, such that for each digital word of the 
input a new random bit is generated, and wherein the encoding unit is re-initialized by the 
output of the permutation unit once for each word. 

6. A data encoding device as claimed in claim any preceding claim, wherein the 
30 combination performed by the encoding unit is carried out more rapidly than the time 

associated with the reception of each input bit from the serial data input, such that the encoded 
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output bit represents the input bit with zero bit delay. 

7 . A data encoding device as claimed in any preceding claim, wherein the input comprises 
digital audio data. 

8. An apparatus for generating digital audio data comprising a source of digital audio 
signals, a data encoding device as claimed in any preceding claim, and a transmitter for 
supplying the encoded serial data output to an output port of the apparatus. 



10 9. An apparatus as claimed in claim 8, wherein the output at the output port is in SPDIF 
or AES/EBU format. 



10. An apparatus as claimed in claim 8 or 9, comprising a compact disc player. 

15 11. A data decoding device for decoding a serial data stream encoded by an encoding 
device of any one of claims 1 to 7, wherein the stream of input bits is supplied to a decoding 
unit which combines each encoded input bit with a plurality of additional decoding bits, to 
extract a decoded output bit and an updated plurality of decoding bits. 

20 12. A data decoding device as claimed in claim 1 1 , wherein a random number extractor is 
provided for extracting a random number from the input to the decoding device and which 
provides a plurality of decoding bits for initialisation of the decoding device. 

13 . An apparatus for reconstructing digital audio signals comprising an input for receiving 
25 encoded digital audio signals, a receiver for supplying the encoded digital audio signals to a 
decoding device as claimed in claim 1 1 or 12, and an output for the reconstructed digital audio 
signal. 



30 



14. An apparatus as claimed in claim 13, comprising a speaker. 

15. A data communications system comprising an apparatus as claimed in claim 8, 9 or 10 
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for providing an encoded digital audio output, and an apparatus as claimed in claim 13 or 14 
for reconstructing the digital audio signal. 

16. An apparatus for encoding digital audio signals, the apparatus having an audio input in 
5 a format having a dedicated clock signal channel and an encoded audio output in a format 

having an intrinsically defined clock signal in the output data stream, wherein the audio input 
is encoded such that the encoded audio output comprises substantially white noise, and the 
output of the apparatus additionally comprises control data for enabling the audio input to be 
reconstructed at an associated decoding device. 

10 

17. An apparatus as claimed in claim 16, wherein the output format having an intrinsically 
defined clock signal comprises the SPDIF or AES/EBU data format. 

18. An apparatus as claimed in claim 16 or 17, wherein the format having a separate clock 
15 channel comprises the I 2 C data format. 
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CLAIMS 



1. 



A data encoding device having a serial data input and an encoded serial data output, 
wherein the serial input is supplied to an encoding unit which combines each input bit with 
a plurality of additional encoding bits, to derive an encoded output bit and a plurality of 
updated encoding bits, the function performed by the encoding unit being selected such 
over time the encoded output bit stream comprises substantially white noise. " 

2. A data encoding device as claimed in claim 1 , wherein a random number generator 
is provided which generates a stream of bits, an initial plurality of encoding bits being 
derived from the output of the random number generator for initialisation of the encoding 
device. 



3. A data encoding device as claimed in claim 2, wherein each random bit is provided 
to a transformation unit comprising means for storing a predetermined number of previous 
values of the random bit to derive a multiple bit random word. 

4. A data encoding device as claimed in claim 3, wherein the random word is supplied 
to a permutation unit which generates the initial plurality of encoding bits. 

5. A data encoding device as claimed in claim 4, wherein the serial input comprises a 
string of digital words each comprising a predetermined number of bits, and wherein the 
random number generator is clocked using a word clock, such that for each digital word of 
the input a new random bit is generated, and wherein the encoding unit is re-initialized by 
the output of the permutation unit once for each word. 

6. A data encoding device as claimed in claim any preceding claim, wherein the encoded 
output bit represents the input bit with zero bit delay. 

7. A data encoding device as claimed in any preceding claim, wherein the input 
comprises digital audio data. 
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8. 



An apparatus for generating digital audio data comprising a source of digital audio 
signals, a data encoding device as claimed in any preceding claim, and a transmitter for 
supplying the encoded serial data output to an output port of the apparatus. 

9. An apparatus as claimed in claim 8, wherein the output at the output port is in SPDIF 
or AES/EBU format. 

10. An apparatus as claimed in claim 8 or 9, comprising a compact disc player. 

11. A data decoding device for decoding a serial data stream encoded by an encoding 
device of any one of claims 1 to 7, wherein the stream of input bits is supplied to a decoding 
unit which combines each encoded input bit with a plurality of additional decoding bits, to 
extract a decoded output bit and an updated plurality of decoding bits. 

12. A data decoding device as claimed in claim 11, wherein a random number extractor 
is provided for extracting a random number from the input to the decoding device and which 
provides a plurality of decoding bits for initialisation of the decoding device. 

13 . An apparatus for reconstructing digital audio signals comprising an input for receiving 
encoded digital audio signals, a receiver for supplying the encoded digital audio signals to 
a decoding device as claimed in claim 11 or 12, and an output for the reconstructed digital 
audio signal. 

14. An apparatus as claimed in claim 13, comprising a speaker. 

15. A data communications system comprising an apparatus as claimed in claim 8, 9 or 
10 for providing an encoded digital audio output, and an apparatus as claimed in claim 13 
or 14 for reconstructing the digital audio signal. 



16. An apparatus for encoding digital audio signals, the apparatus having an audio input 
in a format having a dedicated clock signal channel and an encoded audio output in a format 
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having an intrinsically defined clock signal in the output data stream, wherein the audio input 
is encoded such that the encoded audio output comprises substantially white noise, and the 
output of the apparatus additionally comprises control data for enabling the audio input to be 
reconstructed at an associated decoding device. 

5 

17 . An apparatus as claimed in claim 16, wherein the output format having an intrinsically 
defined clock signal comprises the SPDIF or AES/EBU data format. 

18. An apparatus as claimed in claim 16 or 17, wherein the format having a separate 
10 clock channel comprises the PC data format. 



